To evaluate the impact of morbid obesity on physical capacity, joint--related symptoms, and on the overall quality of life. Method: Cross-sectional study carried out at a university hospital, enrolling 39 individuals admitted to a bariatric surgery service. Physical capacity was assessed by Six-Minute Walk Test (SMWT) and the Borg rating of perceived exertion (RPE). Knee-related symptoms were evaluated by Knee Injury and Osteoarthritis Outcome Score (KOOS) and the Lysholm Score. Quality of life was evaluated by Short Form 36 Health Questionnaire (SF-36). Results: On SMWT, the mean distance walked was 374.1±107.5 m. The mean Borg score was 12.9±2.4. KOOS questionnaire found the following scores: pain (64.3±24), other symptoms (67.2±25.5), function in daily living (60.4±26.8), function in sport and recreation (28.5±32.2), knee-related quality of life (35.9±33.5), mean Lysholm scale score (55.3±25.4). SF-36 provided the following scores: physical
introduction
Obesity is a medical disorder characterized by an abnormal accumulation of excess body fat, which is associated with adverse health effects. It has become a worldwide public health concern and, according to World Health Organization (WHO) reports, at least 2.8 million people each year die as a result of being overweight or obese. 1 Along with diet, behavioral, and drug treatment strategies, physical activity plays a key role in the therapy of severe obesity. Most of the currently promoted exercise regimens include walking. However, recent evidence has shown a significant impairment in physical capacity associated with obesity, such as gait disturbances, posture deficits, and greater risk of falling. [2] [3] [4] [5] [6] Furthermore, obesity presents a close relationship with chronic degenerative osteoarticular disease, which contributes even more to physical impairment and disability. [4] [5] [6] There are a few studies evaluating functional abilities, physical capacity, and joint-related symptoms in morbidly obese individuals, as well as their impact on the overall quality of life.
oBJective This study sought to study the influence of morbid obesity on physical capacity, knee-related symptoms, as well as quality of life, in patients eligible for bariatric surgery.
Method
This is a cross-sectional study carried out at a university hospital, enrolling 39 individuals admitted to a bariatric surgery service from May to December, 2011.
Inclusion criteria were: body mass index (BMI) ≥ 40 kg/m 2 ; age between 18 and 65 years old; capacity to understand the study design and provide informed consent. Exclusion criteria were: any physical disability not directly related with obesity; refusal to take part in the study; systemic diseases which could prevent the individual to perform the physical tests.
The variables evaluated were: age, gender, ethnic group, weight, BMI, age at onset of obesity, clinical condition, physical activity level, objective and subjective evaluation scores regarding knee-related symptoms, and quality of life.
Clinical condition was assessed based on heart rate, systolic and diastolic blood pressures, and respiratory rate. Patients were evaluated at rest and after physical exercise. Heart and respiratory rates were directly calculated by the researchers, and blood pressure was measured using an analogue calibrated sphygmomanometer.
To evaluate physical activity, the participants underwent a Six-Minute Walk Test (SMWT) and the Borg rating of perceived exertion. The Knee Injury and Osteoarthritis Outcome Score (KOOS) and Lysholm Score were used to assess symptoms related with the knees. The Short Form 36 Health Survey (SF-36) was used to assess quality of life. All of these scores and questionnaires have been previously validated. [7] [8] [9] [10] [11] This study was assessed and approved by the local Research Ethics Board. All individuals provided informed consent. All of the forms and questionnaires were personally applied by the researchers.
Six-Minute Walk Test (SMWT)
The SMWT is a practical simple test that requires a 100-ft hallway but no exercise equipment or advanced training for technicians. It evaluates the global and integrated responses of all the systems involved during exercise, including the pulmonary and cardiovascular systems, systemic circulation, peripheral circulation, blood, neuromuscular units, and muscle metabolism. Most patients do not achieve maximal exercise capacity during the SMWT; instead, they choose their own intensity of exercise and are allowed to stop and rest during the test. However, because most activities of daily living are performed at submaximal levels of exertion, the SMWT may better reflect the functional exercise level for daily physical activities. 12 Scale of Perceived Exertion (Borg scale) This is a psychophysiological scale that measures feelings of effort, strain, discomfort, and/or fatigue experienced during both aerobic and resistance training. The rating of perceived exertion (RPE) is often measured using a 15 category scale that was developed by Swedish psychologist Gunnar Borg. It is a numerical scale that ranges from 6 to 20, where 6 means "no exertion at all" and 20 means "maximal exertion." 8, 13 Knee Injury and Osteoarthritis Outcome Score (KOOS) The KOOS is a self-administered questionnaire that includes five outcomes: pain, symptoms, activities of daily living, sport and recreation function, and knee-related quality of life. It was originally developed to assess shortand long-term patient-relevant outcomes following knee injury and arthritis. A 100-point score indicates absence of knee-related symptoms, while a 0-point score reveals extreme knee-related symptoms. 14 
Lysholm Score
The Lysholm knee scale is a condition-specific outcome measure that was originally designed to assess ligament injuries of the knee. 15 It encompasses eight questions, whose ultimate outcome is expressed nominally, that is "excellent" from 95 to 100 points; "good" from 84 to 94; "fair" from 65 to 83; and "poor" when below 65. 16 
Short Form 36 Health Survey (SF-36)
The SF-36 is a 36-item patient-reported survey of patient health. The SF-36 consists of eight scaled scores, which are the weighted sums of the questions in their section. Each scale is directly transformed into a 0-100 scale on the assumption that each question carries equal weight. A score of zero is equivalent to maximum disability and a score of 100 is equivalent to no disability. The eight sections are: vitality, physical functioning, bodily pain, general health perceptions, physical role functioning, emotional role functioning, social role functioning, and mental health. 17 
Statistical analysis
For comparison of categorical variables, we used Chi--square and Fischer's tests. To compare continuous measures, the Mann-Whitney test was used. The level of significance adopted was 5% (p<0.05). The statistical analyses were performed using the Statistical Package for Social Sciences (SPSS) software, version 16 
discussion
Gait impairment in obese individuals exerts a significant impact on routine daily activities. We observed slow gait speed and consequently low distance walked on the SMWT. Comparing our SMWT results with those observed in healthy individuals by Ziegler et al. 18 and Burr et al., 19 we found lower distances walked. Pataky et al. 6 reported that obese women tend to have slower gait speeds and accompanying shorter stride lengths, relatively less powerful lower limbs and a poorer endurance compared to lean individuals. Comparative studies by Dufek et al. 20 and Hergenroeder et al. 21 have also shown significantly slower speeds and distances in obese individuals. Thus, gait impairment observed in our results is comparable to previous reports. SMWT has considerable advantages, since it is easy to perform, reproducible, and inexpensive. While it reproduces the activity of daily living, it also has a good correlation with peak oxygen uptake obtained via cardiopulmonary exercise test. However, the test does not provide insight into the mechanisms of exercise limitation. 22 Regarding the Borg scale, this study has shown a significant perception of exertion among our obese population studied. Ziegler et al. 18 had observed lower values for this score among healthy individuals, with only 23.8% of the individuals achieving a score above 5 points; compared with the mean score of 12.9 in this study, it is reasonable to conclude that obesity has a significant impact on the perception of breathlessness. A meta-analysis that considered moderating variables such as sex, fitness level, psychological status, and mode of exercise showed that, although the validity of the scale of perceived exertion was not as high as originally reported, the relationships with physiological measures of exercise intensity remained high. 13 However, it is not free of limitations, since Joo et al. 23 reported that 80% of cardiac rehabilitation patients who were prescribed exercise at a rating of perceived exertion of 11 to 13 exercised at levels deemed to be unsafe.
Obesity is largely associated with physical impairment and joint diseases, and is currently recognized as an independent risk factor for knee osteoarthritis. 6, [24] [25] [26] This study found a high prevalence of joint pain, affecting mainly the knees. In a meta-analysis, obesity led to a nearly threefold increase in the risk of knee osteoarthritis. 27 Obesity is related with these changes by means of two interconnected pathways: increased load caused by excessive weight, and systemic effects related with chronic inflammation linked to imbalance in the release of active peptides produced by the fat tissue known as adipocytokines. 22, 28, 29 The assessment of knee-related symptoms using KOOS score in this study has shown impact mainly regarding pain and other symptoms compared with the mean values in non-obese individuals as reported in a systematic review by Collins et al. 30 In a prospective study, Edwards et al. 31 observed significant improvement in the five domains of KOOS following weight loss, while Gudbergsen et al. 32 reported improvement in pain and function in daily living domains after weight loss. Thus, the results observed in our study regarding the KOOS methodology were similar to those previously observed in the literature. The KOOS score has undergone a substantial amount of psychometric testing, largely among populations for whom the scale was intended. Establishment of the KOOS as a reliable and valid measure across multiple languages highlights its usefulness as a patient-reported measure of knee function. 9, 30 On the other hand, it also presents a few flaws, since it has not been validated for interview administration, meaning that it may not be appropriate for patients who are unable to read or write, or where telephone follow-up is necessary. Moreover, when administering the KOOS in older or less physically active individuals, the most physically demanding components of the activities of daily living (ADL) and sport/recreation subscales may not be applicable, and could result in missing data. 30 The mean Lysholm score observed in this study was also considerably lower than that found in healthy individuals by Briggs et al. (55.3±25.4 versus 94±16.4). 33 This finding reinforces the impairment of knee function among our obese population. The Lysholm scale is a freely available measure that allows detection of changes following nonsurgical and surgical interventions. It is considered to have face validity by orthopedic surgeons. It also presents some flaws, because the items in the Lysholm scale are surgeon-derived, thus content validity from the patient's perspective cannot be assumed. The Lysholm scale was developed as a clinician-administered tool, which increases the potential for interviewer bias if the patient--reported outcome is applied as intended. 30 We found a significantly negative overall impact of morbid obesity on quality of life assessed by the SF-36 compared to the results observed in the general population. Compared to the SF-36 scores achieved in Brazil in a study by Cruz et al., 34 morbidly obese individuals presented significantly lower scores in all of the eight domains evaluated. Since obesity is strongly linked to several clinical comorbidities and also influences social-economical and psychological issues, this finding was expected. The results of the present study also signaled lower SF-36 scores than those observed in the general population in the United Kingdom. [35] [36] [37] Despite its wide availability and applicability, the SF-36 has also received some criticism, especially due to the possible social disability bias observed when it is obtained by means of personal interview, mainly in the mental, emotional, and vitality domains. 36 Moreover, the survey presents a low response rate in aged and cognitively impaired individuals. 38 Nonetheless, its usage is currently widespread and it is considered a reliable tool to easily and objectively assess quality of life. 39 This study has some limitations. First, the studied population was composed by a small number of individuals, which reduces the statistical impact of the results as well as does not make it possible to provide age and gender-related scores. Furthermore, since the study was not controlled, there was no possibility of comparison with a local matched population. The evaluation tools and questionnaires present the above cited limitations and caveats as well. Nonetheless, the findings in this study are still clearly indicative of the negative impact of obesity on physical functioning and overall quality of life. Further research, mainly in a controlled setting enrolling larger populations, is necessary to confirm these findings.
conclusion
In our study, obesity led to significant loss of physical capacity, gait impairment, knee-related symptoms, and a negative impact on the overall quality of life.
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The authors declare no conflict of interest. (41±27,4) ; limitação por aspectos físicos (34,6±39,2); dor (45,7±23,6); estado geral de saúde (63,1±26,2); vitalidade (53,5±12,1); aspectos sociais (52,6±29,3); aspectos emocionais (41±44,9); saúde mental (55±27,7). Conclusão: A obesidade levou à perda significativa de capacidade física, a prejuízo à marcha, a sintomas relacionados ao joelho e a impacto negativo sobre a qualidade de vida global.
